Background: In this study, we examined the difference that randomized trials favoring either surgery or nonsurgical treatment had on the surgical indications of American versus Canadian surgeons. Methods: One randomized trial favoring surgical management of clavicle fractures and another one favoring nonsurgical management of Achilles tendon ruptures were used. American and Canadian orthopaedic surgeons were surveyed regarding their surgical indications for these injuries. Results: More than 2000 US and 200 Canadian responses were received. For clavicles, 57% of US respondents indicated that the trial changed their practice, with 64% operating on more fractures, compared with Canadians at 78% and 68%, respectively. For Achilles, 37% of US respondents indicated that the trial changed their practice, with 29% operating on fewer ruptures, compared with Canadians at 72% and 67%, respectively. Conclusion: American surgeons seem more willing to alter their practice to "evidence-based" indications for a trial that favors surgery rather than one that does not.
I nterpretation and application of clinical evidence varies between surgeons. Evidence-based medicine calls for physicians to reconcile their practices with reported data in each clinical situation and requires that physicians evaluate the quality and relevance of different studies. 1 To assist physicians, orthopaedic journals have adopted a five-level scale, evaluating the quality of evidence presented in each study. Level I evidence, the highest grade, is defined as a high-quality randomized trial with sufficient power and follow-up to reach statistically valid conclusions. Less than 14% of published literature is made up by randomized trials, making available level I evidence an important guideline in clinical decision making. However, despite the classifications of evidence, surgeons must also consider the study population, setting, and applicability to the physician's own practice.
Decisions regarding surgery are highly important, but there is often a lack of clear clinical data to support surgical indications. The influence of clear, high-quality evidence available to physicians is therefore important but currently understudied. This study aimed to examine physicians' changes in practice in response to clinical evidence supporting either surgical intervention or nonsurgical treatment by presenting them with high-quality randomized clinical trials. We hypothesized that physicians would more readily incorporate data favoring surgery into their clinical practice. Furthermore, we hypothesized that both American and Canadian physicians would have the same reactions to clinical evidence when making treatment decisions involving surgery.
Methods
We selected two multicenter randomized controlled trials (RCT), one favoring surgery and another one favoring nonsurgical treatment, published in the same journal at least 2 years before this study. 2, 3 We evaluated them using the Jadad score and CONSORT reporting criteria. [4] [5] [6] Both trials scored a three out of five possible points on the Jadad scale, where $3 points qualifies as a highquality study. 6 Each study also met 28 of the 37 CONSORT criteria. 5 The trials were thus both of a similarly high quality and appropriate for consideration by orthopaedic surgeons.
The first study, published in 2007 by the Canadian Orthopaedic Trauma Society, is a level I randomized trial comparing outcomes of nonsurgical treatment with outcomes of open reduction with internal fixation of 100% displaced midshaft clavicle fractures. 2 The study favors surgical intervention. The second study, published by Willits et al 3 in 2010, is a multicenter randomized trial comparing outcomes of surgical repairs of Achilles tendon ruptures with outcomes of nonsurgical management of the same injury. The study qualifies as level I evidence favoring nonsurgical treatment.
A questionnaire was designed to evaluate surgeons' decisions after reading level I clinical evidence. It included a five-scenario survey constructed for each RCT that described patients who met the inclusion criteria but did not meet the exclusion criteria for each treatment. The survey regarding clavicle fracture patients also included a radiograph corresponding to the described injury ( Figure 1 ). Responding physicians then recommend surgical or nonsurgical treatment for each patient scenario ( Table 1 ). The questionnaire also asked five demographic questions related to the surgeon's practice, whether the participant was familiar with the RCT being presented, and whether the trial affected their practice.
We surveyed 19,574 orthopaedic surgeons in the United States (18,843) and Canada (731). Each surgeon was sent a survey corresponding to only one of the clinical trials, ensuring that physicians were responding solely to the scenarios presented. Receiving only one study prevented surgeons from deducing the intent of the study, improving the integrity of responses. Surveys were sent to members of the American Academy of Orthopaedic Surgeons and the Canadian Orthopaedic Association. Each surgeon was randomly assigned a study, and the results from the surveys were collected via SurveyMonkey (www.surveymonkey.com). After the survey was sent out, two reminder e-mails were sent at 2-week intervals for 6 weeks or until the survey was completed.
Results
A total of 2,674 surveys were returned, with 1,546 responding to the clavicle fracture and 1,128 to the Achilles rupture. The breakdown by country is shown in Table 2 .
Clavicle Fracture Management
The responses to the five scenarios are shown in Table 3 . Surgery was favored by most of both American and Canadian surgeons in the same three scenarios. However, surgery was not favored in two scenarios, one involving the oldest patient (65 years of age) and the other involving an obese patient (body mass index of 35).
Seventy-one percent of American surgeons and 90% of Canadian surgeons were familiar with the trial. Among American surgeons, 54% indicated that the evidence changed their practice and 64% indicated that they manage more clavicle fractures surgically than they did 5 years ago. Plain radiograph sent with the clavicle fracture survey depicting the injury.
Dr. Jawa or an immediate family member is a member of a speakers' bureau or has made paid presentations on behalf of and serves as a paid consultant to DJO Global. Dr. Pittman or an immediate family member serves as a paid consultant to DePuy. Dr. Bhandari or an immediate family member serves as a paid consultant to Amgen Co, Bioventus, CONMED Linvatec, DePuy, DJ Orthopedics, Eli Lily, Ferring Pharmaceuticals, Merck, Moximed, Sanofi-Aventis, Smith & Nephews, Stryker, and Zimmer Biomet and has received research or institutional support from Bioventus and Eli Lily. Dr. Tornetta or an immediate family member has received royalties from Smith & Nephew and has stock or stock options held in Exploramed. Neither of the following authors nor any immediate family member has received anything of value from or has stock or stock options held in a commercial company or institution related directly or indirectly to the subject of this article: Mr. Carducci and Dr. Koenig.
Are We Evidence Based?
Conversely, among Canadian surgeons, 78% indicated that the evidence changed their practice and 68% indicated that they recommend surgical intervention for clavicle fractures more often than they did 5 years ago.
The practice settings of American respondents were 16% academic, 67% nonacademic, and 17% hybrid, whereas those of Canadian respondents were 47% academic, 29% nonacademic, and 24% hybrid (Table 4) .
Achilles Tendon Rupture Management
The responses to the five scenarios for the Achilles trial are shown in Table 5 .
Surgery was favored by most American surgeons in four of five scenarios but favored by Canadian surgeons in only one of five scenarios. American surgeons favored nonsurgical treatment in the scenario involving the oldest patient (65 years of age), and Canadian respondents favored surgery only in the scenario involving the youngest and most active patient (20-year-old collegiate athlete).
Seventy-seven percent of American surgeons and 87% of Canadian surgeons were familiar with the RCT. Thirty-seven percent of American respondents indicated that the evidence changed their practice, with 29% managing more Achilles ruptures nonsurgically than they did 5 years ago. Conversely, 72% of Canadian physicians altered their practice in response to the study, with 67% managing fewer Achilles ruptures surgically.
The practice settings of American respondents were 17% academic, 67% nonacademic, and 16% hybrid, whereas those of Canadian respondents were 37% academic, 38% nonacademic, and 25% hybrid (Table 4) .
Discussion
Both studies presented to American and Canadian physicians were level I A 20-year-old male Division I soccer player feels a pop in his calf while at practice. He exercises daily, both during the season and in the offseason. He does not smoke, has no medical history, and takes no medications daily.
Patient #2
A 50-year-old male orthopaedic surgeon feels a pop in his left shoulder when he falls from an exercise bike. He has a medical history notable only for hypertension, for which he takes a beta blocker daily. He works 5 days a week and plays golf every weekend.
A 50-year-old male orthopaedic surgeon feels a pop in his calf while on an exercise bike. He has a medical history notable only for hypertension, for which he takes a beta blocker daily. He works 5 days a week and plays golf every weekend.
Patient #3
A 35-year-old male day laborer feels a sharp pain in his right shoulder when a 4 · 4 timber post slips and lands on his shoulder. He walks several miles a day and does notable heavy lifting while at work. He smokes a half pack of cigarettes daily. He has no other medical history.
A 35-year-old male day laborer feels a pop in his calf pushing a heavy crate at his construction site. He walks several miles a day and does notable heavy lifting while at work. He smokes a half pack of cigarettes daily. He has no other medical history.
Patient #4
A 65-year-old woman steps in a pothole while doing her grocery shopping and falls to the ground landing on her right shoulder. She feels immediate and continued pain. She lives alone and does her own shopping. Her medical history is notable for hypercholesterolemia. She quit smoking 30 years ago.
A 65-year-old woman steps in a pothole while doing her grocery shopping and feels pain in her calf. She is a community ambulatory without using assistive devices. She lives alone and does her own shopping. Her medical history is notable for hypercholesterolemia. She quit smoking 30 years ago.
Patient #5
A 40-year-old man slips and falls while stepping on to the bus. He strikes his left shoulder on the step of the bus. He works as a computer programmer. He does not smoke, takes no medications, and has a BMI of 35. He plays tennis and basketball several times a month and runs or bikes daily for exercise.
A 40-year-old man feels a pop in his calf while stepping on to the bus. He works as a computer programmer. He does not smoke, takes no medications, and has a BMI of 35. He plays tennis and basketball several times a month and runs or bikes daily for exercise.
clinical evidence and should have similar respective effect on clinical decision making. However, American physicians seemed more willing to adjust their practice for evidence favoring surgical intervention, whereas Canadian physicians were willing to change their practice for evidence favoring both surgical and nonsurgical treatment. Several potential explanations are available for this discrepancy. Historically, wait times for procedures in Canada are longer or assumed to be longer than those in the United States. 7 Given the acute nature of clavicle fractures and Achilles ruptures, a shorter delay in surgery may make surgical intervention a more attractive option for American physicians. Although there is notable, often successful, effort in Canada to reduce wait times for surgery and consultation, 7 physicians may still tend toward nonsurgical treatment when possible based on established practice.
Furthermore, fee reimbursement in the United States favors surgery over conservative treatment. American physicians receive reimbursement based on relative value units of procedures performed. 8 For each unit, American physicians receive additional reimbursement from one of numerous possible private or public insurance providers. 8 In Canada, the single-payer provincial system allows for greater bargaining power with physicians to negotiate lower fees and less profitable surgical reimbursement. 9 As a result, Medicare and other American insurers have historically reimbursed physicians for surgical procedures at markedly higher rates than the Canadian health system. 10 Welch et al 10 showed that Medicare reimburses nearly three times more than the Canadian average for orthopaedic surgery, whereas fees for office visits are nearly identical for both state programs. Thus, American physicians may favor surgical intervention in more cases than their Canadian counterparts partially because of financial incentives.
Familiarity with new research may also play a role in physician decision making. Physicians are more likely to review emerging literature when practicing in an academic setting. In this study, Canadian respondents were more frequently from an academic setting than American respondents, and unsurprisingly, they were more likely to have heard of each RCT (Table 4) . Here, increased exposure to new clinical evidence appears to correlate with greater willingness to translate that evidence into clinical practice. Additionally, both RCTs in this study were performed by Canadian research groups. 2, 3 Although both were published in international journals based in the United States, the study site location may play a role in Integrating new evidence into surgical decision making helps improve medical practice and advance the standard of care. Although physicians should account for the entire body of available evidence when evaluating surgical indications, we hoped to model responsiveness to emerging literature through two high-quality RCTs. Ideally, both American and Canadian physicians would alter their practice based on high-quality clinical evidence, regardless of the nature of treatment supported by the study. 
